In the United States, training in medicine, and particu larly in cardiology, has evolved over many years and continues to undergo changes as a result of advances in medical knowledge and developments in the health care system. Trends over the past several years have been toward a much more organized and regulated training system with emphasis particularly within cardiology on additional subspecialization.
In the United States, medical care for patients age 65 and greater is provided through Medicare, a federal government-sponsored insurance system, funded through national income-based taxes. Payments to hospitals for in-patient services are based on patient diagnosis and payments to physicians determined by services and pro cedures performed. For each of these, a maximum pay ment is set which cannot be exceeded even if additional costs are incurred. However, at the present time, all patients age 65 or greater are eligible to receive any necessary care.
For patients younger than age 65, medical care is provided by patient self payment in a small minority of cases and primarily by various non-government insurance programs. For most insurers, as with Medicare, limits are set on both hospital and physician payments. Depending on insurance plans, patients may be required to utilize certain hospitals or physicians and approval by the insurer may be necessary prior to hospitalizations or procedures.
There is now great concern about the high cost of health care which is presently the largest component of the national budget. In an attempt to reduce health care costs, there has been considerable increase in managed care plans. Most such plans require that each patient have a primary care physician (internist, family prac titioner, or pediatrician), and this primary physician must be responsible for referring for any specialty medical care. Because of competition among insurers to provide services at lowest rates, there tends to be discouragement of hospital admissions and referrals to specialists, since these result in additional more expensive care. There is also growing use of capitation plans in which a specific medical center contracts to provide all care, or all specialty care, for a set annual fee regardless of the extent of care provided. In these plans, providing of less care results in a profit for the medical center and providing more exten sive care can result in a loss.
All of these attempts to reduce health care costs have resulted in an increasing emphasis on primary care and a deemphasis on specialty medicine. 1-3 There is, therefore, a paradox in that at a time when research has led to many new therapies and technologies shown to improve outcome in cardiovascular disease, there is increasing emphasis on limiting their use to reduce health care costs.
These health care concerns are reflected in training programs. Presently approximately two-thirds of all physicians practicing in the United States are specialists. After completion of residency training in internal medicine, from one-half to three-fourths of graduates continue in sub-specialty training, approximately one In recent years the mandatory length of cardiology training has been increased from 2 to 3 years with additional years required in more advanced sub-specialties of cardiology. The number of training positions are also being reduced by decreased federal government funding of such programs and other reductions in research and clinical funding.
The training of a cardiologist in the United States is summarized in Table 1 . Generally, a student completes 4 years of undergraduate, non-medical education, followed by 4 years of medical school. In a few universities, a combined 6 year undergraduate/medical school program is available.
After completion of medical school and one year of post-graduate clinical medical training, and after successful completion of a national licensing examination, a license to practice medicine can be obtained.
However, most physicians, even those in primary care medicine, complete 3 years of clinical training following medical school graduation.
Three years of successful performance in an approved internal medicine residency program is required before beginning sub-specialty training in cardiology.
Following completion of 3 years of training in an approved comprehensive cardiology training program, a graduate is eligible to take extensive written examinations in cardiology, successful completion of which will lead to sub-specialty board certification. For additional certification in the sub-specialty of electro physiology and pacing, an additional fourth year of training is now required followed by a sub-specialty examination in this area. It is also recommended, although not formally required at the present time, that an ad ditional year be spent in training in interventional cardiology as well as in other very specialized areas such as cardiac transplantation or academic research. It has been recommended by the American College of Cardiology (ACC) and the American Heart Association (AHA), that three levels of training be defined ( Table  2 ).4 It is felt that all graduates of a cardiology training program should have a basic level of competency in all areas of cardiology, including familiarity with the entire spectrum of cardiovascular disease, with an understanding of the basics of diagnostic and therapeutic procedures, and medical, surgical, and interventional treatment of cardiac disease, although not necessarily with competency to perform these procedures. At an Intermediate Level 2 training, there is additional training in one or more specialized areas enabling performance and/or inter pretation of specific procedures at an intermediate skill level. It is understood that not all graduates would reach this level in all areas of cardiology. For an advanced Level 3 of training, a graduate would be capable of performing and interpreting, as well as training others, in very specialized procedures, both invasive and non invasive, at a high level of skill.
Until recently, there have not been strict or uniform 
With the increasing growth of knowledge in all of the sub-specialty areas of cardiology, in an attempt to make training more uniform, the ACC and AHA have recently established a task force to establish guidelines for training programs.4 The suggestions of this task force are sum marized in Table I During the first 2 years of training, there should be rotations in all areas of clinical cardio logy, with the trainee reaching Level 1 competence in all areas and Level 2 competence in some. In invasive cardiology, specific recommendations are summarized in Table 4 and include performance during the first 2 years of 100 cases involving right and left catheterization during a 4 month period under supervision. Emphasis is placed not only on technical performance of the procedure but on gaining knowledge of cardiac pathophysiology, hemo dynamics, radiation safety, interpretation of the catheter ization data, indications for invasive study and risks involved and subsequent management of patients. For non-invasive training, 6 months during the first 2 years is suggested with 3 months in echocardiography, 2 months in nuclear medicine studies, and an additional month in other areas such as computerized tomography (CT), magnetic resonance imaging (MRI), etc. As in invasive training, importance of learning indications for pro During the third year of training, more time can be spent in more extensive training in diagnostic catheter ization if this has not been accomplished in the first 2 years (Table 4 ). This would include additional training in both femoral and brachial techniques and performance of a total of 300 cases, 200 as primary operator. With successful completion of this training, the trainee should be capable of performing these diagnostic catheterization procedures independently. Specialized training in non invasive cardiology would include more extensive training in such techniques as transesophageal echocardiography, MRI, CT scanning, etc.
Training in interventional cardiology has been changing over the past several years. Initially this training was part of the third year of fellowship for trainees with proven abilities and interest. More recently, because of the growth of interventional knowledge as well as knowl edge in all other areas of cardiology, it has been rec ommended that interventional training be done in an additional fourth year. Guidelines recommended for interventional training include performing between 125 and 300 interventional, primarily balloon angioplasty, procedures with 75-125 as primary operator. For the newer non-balloon interventional technologies, each trainee should have formal training in the device to be used and at least 10 cases with this device as primary operator. 5 '6 More advanced training in electrophysiology and pacing (Table 5 ) during the second and third year of training would consist of more experience in managing patients with complex arrhythmias, including further exposure to electrophysiologic testing and permanent pacing with follow up and programming of permanent pacemakers. For certification for implanting permanent pacemakers independently, it is recommended that the trainee perform 50 procedures as primary operator with half of these being dual chamber pacemakers. For eligi bility for board certification for invasive diagnostic and therapeutic electrophysiology, an additional fourth year of training is required during which there should be performance of at least 100 electrophysiology pro cedures, including those for both ventricular and supra ventricular arrhythmias, ablation procedures, and internal cardiovertor defibrillator implantations.
The importance of research experience must be recog nized. Even for trainees planning on non-academic clini cal practice, active participation in research studies promotes critical thinking and the ability to evaluate literature. This experience can be obtained either in blocks of time during the second and third years or throughout the fellowship. For those planning an academic career in cardiology, it is recommended that at least an entire year involve pursuit of research studies.
Although the ACC/AHA task force has recommended periods of training as described above, it is recognized that these may vary from one program to another, depending on clinical facilities. In our own program, we have established rotations which are somewhat different from those recommended yet provide training experience which exceeds the recommended levels ( Table 6 ). The New England Deaconess Hospital is a 430 bed major teaching hospital of the Harvard Medical School with a very large cardiology program. There are eighteen full time staff attending physicians and eighteen cardiology fellows. Diagnostic catheterization experience consists of 7 months during the first 2 years, with additional experience during the third year. During this time, each fellow performs 300 to 400 procedures, nearly all as primary operator with close senior staff supervision. Emphasis is placed on interpretation of hemodynamic and angiographic data and in patient management. There are 2 month rotations during each of the first 2 years in non-invasive cardiology, including echocardiography, stress testing, and nuclear medicine. The non-invasive training consists of learning to perform satisfactory studies and daily interpretation of studies with senior attending staff. Five months are devoted to clinical rotations during the first 2 years. Although this is less than the rec ommended time, the very active clinical services provide equivalent experience in critical care and consultation management, with frequent daily discussions between fellows and attending staff. One month during each of the first 2 years is spent in interpretation of electro cardiograms and stress tests. One month during each of the first 2 years is spent in electrophysiology, primarily emphasizing consultation involving patients with ar 
